ATF6 pathway of unfolded protein response mediates advanced oxidation protein product-induced hypertrophy and epithelial-to-mesenchymal transition in HK-2 cells.
Advanced oxidation protein products (AOPPs) accelerate the progression of chronic kidney disease. We previously demonstrated that AOPPs induce hypertrophy and epithelial-to-mesenchymal transition (EMT) in human proximal tubular cells (HK-2 cells) through induction of endoplasmic reticulum (ER) stress. However, which pathway of unfolded protein response (UPR) induced by ER stress plays crucial roles in this process remains unclear. In this study, we investigated the roles of the protein kinase RNA-like ER kinase (PERK), activating transcription factor 6 (ATF6), and inositol-requiring enzyme 1 (IRE1) pathways of UPR in this process in HK-2 cells. AOPP treatment induced the overexpression of cleaved ATF6 and spliced form of X-box binding protein-1, and induced the phosphorylation of PERK, eukaryotic translation initiation factor 2α and IRE1. Furthermore, silencing of ATF6 increased E-cadherin and zonula occludens-1 expression, lowered the expression of vimentin, and downregulated total protein content, whereas knockdown of PERK or IRE1 resulted in no difference compared with the scramble siRNA-transfected cells. AOPP-induced phosphorylation of Src, which was reproduced by thapsigargin, an inducer of ER stress, was partly reversed by salubrinal, an inhibitor of ER stress. Furthermore, the Src inhibitor saracatinib effectively blocked AOPP-induced phosphorylation of Src, activation of ER stress, hypertrophy, and EMT in HK-2 cells. Collectively, our results indicate that AOPPs induce the PERK, ATF6, and IRE1 pathways of UPR, and the ATF6 pathway rather than the other two pathways mediates AOPP-induced HK-2-cell hypertrophy and EMT. We also suggest that the ER stress involved in this process is likely mediated by the activation of Src kinase.